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24(6), 24(2), 18(7) 50V/126-7-2-10/39
AUTHORS’-_5333255111—14—2: and Gurov, K. P.
TITLE: Investigation of the Electron Spectra of Dilute Solid

Solutions (Issledovaniye elektronnogo spektra
razbavlennskh tverdykh rastvorov)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
pp 225-234 (USSR)

ABSTRACT: The present paper describes certain conclusions on the
electron energy spectra of dilute solid solutions
deduced from the fine structure of X-ray spectra of
atoms of the alloy base, studied as a function of
concentration of the impurity and as a function of
temperature. X-ray emission spectra were obtained by
means of a bent-crystal spectrograph. The Koc s KB .

12 1

K. emission lines of chromium and the K, , Ky and L
B Bp” "By B2
emission lines of molybdenum were recorded, The

authors obtained also the K and the LIII absorption

spectra of chromium and molybdenusm. All these spectra
were obtained using pure metallic chromium (99.5-99.98%

Card /4 purity) and alloys of chromium containing 0.1, 0.7 and

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8"



"APPROVED FOR RELEASE: 06/09/2000

Investigation of the Electron Spectra of Dilute Solid Solutions

1% of Wo.
Using these re the
of a dilute sO
of this model the autho

sults,

centred cubilc lattice.

absorpti

between -190 and +500°C.

spectra were obtained
containing 0.2, 0.5,
spectrograph was use
obtained, The X-Tay

2.0

the

the following conc
1) A small amount

Card 2/4 spectrum of the alloy,

APPROVED FOR RELEASE: 06/09/2000

The main result
measurements are given in

1id solution. To
TS
concentration of impurities and of temperature O the

mobility of atoms in a~type solid solutions with bedy-
For this purpose the

on spectra of lead in Pb-Sn alloys were obtained

for pure lead and lead alloys

d and transmission patterns were
absorp
shown in Fig 3 and the wave
LIII—edge are listed

lusions from their
of impurity alters
if the base ©

CIA-RDP86-00513R000206520008-8

s0V/126-7-2-10/39

s of the X-ray spectral
pables 1 and 2 and in Fig 1.
authors supgested a new model
check the correctness
studied the effect of

-

Iy

These L

111 absorption

and 10% of Sn; a bent-crystal
tion spectra of lead are
lengths of the maxima near
in Table 3. The authors draw

experimental data:
the whole electron
£ the alloy is a

CIA-RDP86-00513R000206520008-8"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8

SOV/126-7-2-10/39
Investigation of the Electron Spectra of Dilute So0lid Solutions

transition element or an element with virtually unfilled
inner electron levels,
2) The energy distribution of the outer (valence)
electron levels and of some innmer electron levels is
altered on formation of interatomic bonds in alloys.
3) Molybdenum, as an impurity, is negatively charged.
4) Thermal vibrations affect not only the processes
of scattering of electrons but also the whole electron
energy spectrum and the charge of the base-metal atoms.
5) Presence of small impurities alters the mobility of
the base-metal atoms and at a certain impurity
concentration the mobility of atoms of transition
elenents passes through a minimum; the temperature
dependence of mobility depends on the sign of the excess
charge of the impurity atoms.
These conclusions and the analysis of published material
(Refs 5,6) were used as the basis of a model which
describes formation of "atomic blocks" in dilute solid
solutions. An impurity, when introduced into a metal,
loses its outer electrons to the conduction btand of the
Card 3/4 base-metal and consequently acquires a charge which, in
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general, is different from the charge of the base-metal
atoms, The impurity charge may be regarded as a
perturbation producing a deformation of the electron
energy bands of the base-metal. This causes a spatial
re-distribution of electrons in incompletely filled
bands and alters somewhat the effective charge of the
base metal atoms, The latter effect may be regarded as
an appearance of induced impurities whose charges are
opposite in sign-to the impurity charge. An additional
coupling appears between the original and induced
impurities: stable blocks of short-range order are
formed. Such blocks exist until a complete overlapping
of the spheres of action of the perturbing potentials
due to impurities occurs, i.e. there is an upper limit
of impurity concentration above which such blocks are
no longer formed. There are 5 figures, 3 tables and 11
references, 6 of which are Soviet, 4 English and 1 German,

ASSOCTATION: Institut metallurgii imeni A, A, Baykova.
(Institute of Metallurgy imeni A. A. Baykov)

SUBMITTED: August 21, 1957
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On the Evaluation of the Influence of Impurities on sov/4e-23-5-3o/31
the X-ray Emission Spectrum of Diluted Solid Solutions
on the Basis of Trangsition Metals

formulas thus obtaired are developed for the cage of local
potential disturbances. Formula (7) is developed in this con«
nection for the displacement of the electron energy level, On
the strength of thesge formulas the influence exerted by in-
purities on the X-ray spectrum of « iron is then avaluated,

An evaluation then follows of the mean induced charge upon an
atom shell of the basic metal, and next, the mean change of

an atom charge is developed in general and for iron. The form-
ula is given for the effective radius of the charge. The ez-
pirical method of evaluation is then dealt with and some valuag
concerning « iron are given. Finally, the relationship with 3he
Moseley law is mentioned and some formulas are derived, There
are 17 references, 8 of which are Soviet,

ASSOCIATION: Ingtitut metallurgii Akademii nauk SSSR (Institute of Metal-
lurgy of the Academy of Sciences, USSR)
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Borovskiy, I. B.; Gurov, K. P. 50V/56-36-4-35/70

On the Influence of Impurities on the X-Ray Spectira of
Transition Metals (Ovliyanii primesey na rentgenovskiye
spektry perekhodnykh metallov)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, .
Vol 36, Nr 4, pp 1203-1206 (UsSR) -

As investigations carried out in recent years of solid
solutions on transition metals ghowed, impurities in low
concentrations (0.01 - 0.1 atom?) exercise a considerable
influence on certain physical properties of such solutions

(as e. g. modification of thé parameters of emission and
absorption X-ray spectra, variation of the optical constant,
of the self-diffusion coefficients; of the linear coefficient
of expansion, etc). Already in previous papers (Refs 1; 2)

the authors investigated similarity models of the physical -
mechanism of the effect produced by such impurities upcn

the electron energy spectra and the interatomic binding forces
in these metals. They carried out their investigations on the
basis of empirical and theoretical results. In the present
paper the appiicability of the representations developed for
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a qualitative estimation of the wave length variation of the
lines in X-ray emission spectra is inves*tigated. The model
representations are discussed in the introduction. On the
basis of these representations and of that of Moseley’s

law, the influence of impurities is estimated. For the

purpose of illustrating the method, the linear shift in the
emission X-ray spectrum of iron in solid and diluted solutions
(¢-phase) is investigated and compared with the spectrum of
pure a-iron. For an impurity concentration of 0.1 aton®

laze |z 1072{2e\ holds for the variation of the effective
charge. By means of Moseley's law the shifting of lines is _
investigated; it holds that Ay /Y --200/(Zn;g) (Znuc= absolute

nuclear charge, ¢ = shielding constant). For Ao it holds that

Ao = B}dA'ZBd (23(1 = charge of the 3d-electron shell); ¥

according to the Sommerfeld formula By, = a /a (a = radius

of that electron shell to which the s corresponds, a = atomic
radius). For the shifting of the KBA- line (18 - 3p

transition) one obtains with a, = 0.2.107% cm and

3p

Card 2/3
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8

a =0.4.10"° cn B, ~107" ;1Ad = B 2, \a1070
3310 234

3d

: ~ . - "4
end with (zn“‘- 6)=~20 :|Ay/v\ = \ -289/(2, - o)l 1074,
Experimental data giveAV=0.7 ev atV = 7.103ev, i. e.

the same order of magnitude. There are 11 references, 8 of
which are Soviet.

ASSOCIATION: Institut metallurgii Akademii nauk SSSR (Metallurgy Institute
of the Academy of Sciences, USSR)

SUBMITTED: October 10, 1958
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AUTHOR: Borovskiy, I. B. S0V/53-68-1-7/117
..._—-———"‘_'_—“\
TITLE: X-ray Spectrum Analysis (Rentgenospektral ‘nyy analiz)

PERIODICAL:  Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 1, pp 81-91 (USSR)

ABSTRACT: Beginning with the discovery of X-rays the author first gives
a short historical survey and then describes, almost in the
manner of a textbook, the formation of the X-ray spectrum with
the help of numercus level- and line schemes of absorption-
and emission spectra. The mode of operation and the design of
an X-ray spectrograph is then described by means of a simple
scheme. Further, the quantitetive chemical X-ray spectrum
analysis is discussed which is based on the assumption that
the line intensity is proportional to the concentration of
the corresponding atoms. The X-ray spectrum analysis is also
discussed in comnection with the fluorescence analysis; the
latter is sensitive up to 10-2 %, its sensitivity depends,
however, on the ordinal and atteins & maximum value of 10-3 %e
Further, the authcr gives a description of the so.called
monitor method by means of:schemes (Figs 5, 6). The scheme
of a three-channel X-ray fluorescence spectrograph illustrates

card 1/3 the mode of operation of multi-channel spectrographs.
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Figure 6 shows the principle underlying such a spectrograrh
which operates with one single monitor. In recent times =
practice has been disseminated in the United States whereby
the background intensity of the continuous spectrum or the
total intensity of the continuous emission is employed. This
method has in principle been known in the USSR already since
fifteen years and is applied to photographic recording of
spectra. The author describes then the methods of quantitative
X-ray fluorescence analysis. This analysis takes from some
minutes to 1-2 hours. Special importance is attached to the
new method as it permits the chemical invesiigation of the
microvolumes of a substance with the help of X-ray spectrum
analysis. Figure 7 shows the scheme of such an apparatus. The
author gives a short description of the preparation of sections
and demonstrates the principle of the method. Figure 8 shows

a photograph of such an apparatug i.e. of the .apparatus
RSASh-2 (operational ocurrent 10-° . 10-8 a, focus diameter

1 - 34, counting rate 103 - 107 pulses/sec; determination of

elements up to 0.01 - 0.5 %, magnification 400-1600). The
Card 2/3
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X-ray Spectrum Analysis S0V/53-68-1-7/17
apparatus permits the analysis of the chemical composition
in a certain point of the section. The result of this

quantitative analysis "in a certain point" is given in figurs 9.
There are 9 figures and 12 references, 3 of which are Soviet.
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AUTHORS: __Borovskiy, I. B., Ditsman, S. A, 50V/20-124-5-22/62

TITLE: Local X-ray Spectroscopy (Lokal'naya rentgenovskaya spektro-
skopiya)

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 5, pp 1042-1044
{UssR)

ABSTRACT : With this method of investigating the chemical composition of
a substance the characteristic X-ray radiation is excited by
means of an electron probe of 2-5 p diameter, The local sensi-
tivity of this method amounts to 10-13.10=15 g and the
temperature of the object under investigation is less than 40°,
The present paper shows new possibilities for the investigation
of the energy spectirum of the electrons of condensed systems
by means of microfccus X-ray spectroscopy; wherethe fine
structure of the emission lines is investigated. The basic
scheme of the microfocus spectrograph is shown in form of a
schematical drawing. In this spectrograph the Kapitsa-Iogan-
method is used for focusing radiation. The microsource of
X-ray radiation, which has a diameter of 5 p, is on a Rowland
circle. The low efficiency necessary for the microfocus X-ray

Card 1/3 tube (some watts) simplifies the problems of stabilization
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Card 2/3

and recording the intensity of X-ray radiation considerably.
For every fixed position of the microfocus radiation source
with respect to the curved crystal a strictly monochromatic
bundle of rays is reflected. In the second diagram the widths
and shapes of the lines of the X-ray spectrum, which wero
determined by means of a miorofocus spectrograph and by means
of the usual apparatus with conditions otherwise being equal,
were compared with one another. This then shows full agreement
of these parameters. Cther figures by way of examples show
the lines Ka1a2 and KB1 of iron in the 8-phase of the alloys

Fe-Zn (~6 % Fe), which were determined in the contact-dif-
fusion layer of the original metals (annealing for 4 hours

at 290°), a comparison of the parameters of the lines in the
©-phase and in the original Fe shows a decrease of the
asymmetry index K to 1.3, The use of a microfocus X-ray
spectrograph makes it possible to carry out a renewed methodi-
cal investigation of the fine structure of X-ray emission
spectra of the phase diagrams of binary and complicated
metallic systems by using the diffusion layer at the places
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of contact between two metals, a metal and an alloy, etc.
There are 3 figures and 3 Soviet references.,

ASSOCIATION: Ingtitut metallurgii im. A. A. Baykova Akademii nauk SSSR
(Institute of Metallurgy imeni A. A. Baykov of the Academy
of Sciences, USSR)

PRESENTED : November 3, 1958, by S. A. Vekshinskiy, Academician
SUBMITTED: November 2, 1958
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ABSTRACT:
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_ Borovskiy, I. B., Marchukova, I. D. 80V/20-125-4-41/74

e

A Method of Determining the Phase State of Binary Systems
(Metod opredeleniya fazovogo sostoyaniya dvoynykh sistem)

Dokla?y Akademii nauk SSSR, 1959, Vol 125, Nr 4, pp 835-837
(ussk

Reference is first made to several earlier papers dealing with
this subject. The method mentioned in the title is character-
ized by the fact that in a special X-ray tube ground section

of the alloy to be investigated is substituted for the anode.
*he electron beam accelerated up to from 30,000 to 40,000 v is
focused to a narrow probe by a system of electromagnetic lenses,
the diameter of which on the surface of the ground section
amounts to 0.1 to 2a . On this surface the electrons of the

probe excite the characteristic X-ray radiation of the atoms of
the substance. This radiation is then decomposed into a

spectrum by means of a curved crystal and is fixed by means of
a quantum counter. Determination of the wave lengths of the
characteristic X-ray radiation makes it possible to determine
the qualitative composition of the alloy. By comparing the
line intensities of the element in the samples and in "standard"

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8"
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it is poassible to determine the quantitative fraction of a givexn
element in the sample under investigation. In the course of
investigations of diffusion layers in various binary systems
(Cu-zn, Cu-aAu, Mo-Be, Mo<8i,“Al-Si, etc.) by means of this
method it was found that, in the case of a suitable selectiuvn
of the samples, all phases are formed in the diffusion layer
that exist acoording to the state diagram of the given systen.
Besides, it was found that no regions of phase mixture exist
in the diffusion layer. The limits of concentration of the
rhases do not correspond to the concentration limits of the
phase diagram. This is connected with the specific conditione
of phase stability in the diffusion layer. Therefore, the diir
determined in the course of investigations of diffusion layorc
can be used only for the construction of a skeleton-scheme cf
the phase diagram, and they do not give the exact boundaries
between the individual phases. The authors suggest the fol-
lowing method of constructing the phase diagram: For a binary
system a diffusion layer is produced by means of a contact
method, from which, also by the contact method, the number of
Card 2/4 phases in the system at annealing temperature and their "con-
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centration expansion" is determined. Next, samples are
produced which have a composition that corresponds to the
regions of the phase mixture with reapect to concentration.
These samples are then annealed at different temperatures, and
determination of their phase composition renders it possible to
determine the temperature dependence of the concentration limits
of the determined phases. The domains corresponding to the
phase mixture are determined directly from the concentration
curves of the diffusion layers. This method was checked in
connection with the classical mixtures oopper-zinc and copper-
gold. In this respect the Gu-iu aystem is especially interest-
ing. The system may be used also if in the system there are
"phases of am ordered state®, There are 4 figures, 1 table,
and 7 references, 5 of which are Soviet.

ASSOCTIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
(Institute of Metallurgy imeni A, A. Baykov of the Academy
of Sciences, USSR)
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. 24{4) SOV/20-127~5-17/58
©  AUTHORS: WSMidt, V. V.

TITLE: The Invegtigation of the Temperaturs Dependence of the Fine
Structure of the X-Ray Main K-Edge in the Fe-Abscrption
Spectrum

PERIODICAL: Doklady Akademii nauk SSSR; 195G, Vol 127, Nr 5, pp 997-1000
(ussRr)

ABSTRACT: The inveatigation was carried out by means of a double crystal

spectrometer with calcite crystals. Iron foils with a thick~
ness of about Tpm were used as adsorvent. They were heated in a
high vacuum by the passage of an electric current. The high
vacuum prevented oxidation; which was confirmed both by the
appearance of the foils after many hours of heating to 950° and
by the unchanged electrioc resistanca. Figure 1 shows the ex-
perimentally recorded spectra of the K-band at varicus tempera-
tures. iIn an earlier paper (Ref 1) it was found that ths
spectrum deviations have dispersion form. By means of the wmethud
described in reference 2 it was possible to correct the spectrum
(Fig 2). The initial range ABC (cf Fig 2) was varied neither
during passage through Curie pcint nor by the a;zdvztransiti N,
Card 1/3 The selective peak B of absorption, Which may be observed in the
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The Investigation of the Temperature Dependence of the Fine Structure of the
X-Ray Main K-Edge in the Fe-Absorption Spectrum

case of all transition elements of the iron group, is ex-
plained by the transi:ion of the electrons into the non-occupied
part of the 3d-band. The authors now prove that the fine
structure of the short-wave part and its temperdture dependence
may be brought into connection with the excitation of plasma
oscillations of the electron gas in the metal; by which the
real shape of the absorpiion edge is distorted. From references
6 and 7 it follows that in the case of X-ray quanta, thes energy
of which is near that of the absorption edge, an absoxrption of
the X-ray quantum accompanied by a simultaneous excitation of
the plasma is probable. In reference T a distance of 7 ev from
the line is given as the first maximum. The authors look upon
this maximum as excitation of the plasma and conclude that the
real absorption edge is superimposed by the plasma image of the
initial section ABOD. The real K-edge for the a-iron is then
drawn (Fig 3) and in a similar manner also the K-edge for £ -
iron is determined in which the plasma image is shifted by
11 ev, which was proved by means of electrostatic measurements.
Card 2/3 Thus, the primary characteristic energy loss of the electrons
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The Investigation of the Temperature Dependence of the Fine Struoture of the
X~Ray Main K-Edge in the Fe-Absorption Spectrum

between .20-800‘°

(Institute of Metallurgy imeni A, 4. Baykov of the Academy of

Soviat.
ASSOCIATION: Institut metallurgii im. a. 3,
Sciences, USSR)
PRESENTED: April 27, 1959 by G. V. Kurdyumov,
SUBMITTED: April 22, 1959
Card 3/3
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does not depend on temperature and amounts to
7.540.7 ev, whereas at temperaturzs above the
8 Jjump ocours to 11.040.7 av.
oscillations thusg depends on the structure of the erystal

latticd. There are 4 figures ang 8 references, 5 of whioh are

S0V/20-127-5-17/58
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Physicochemical Research Methods (Cont.) SOV/L4557

[OVERAGE: The collection contains 21 studies by members of the Laboratoriya
fizicheskikh metodov issledovaniya (Laboratory of Physlcal Analysis Methods)
of the Tnstitut metaliurgii imeni A.A. Baykova AN SSSR (Metallurgical Institute
imeni A.A, Baykov, Academy of Sciences USSR), published in 1958-59. The articles
are concerned with the experimental and theoretical study of physical charac-
teristics of diluted solid solutions and compounds with speclal properties. The
parpose of these studies is to establish the interrelation between the electronic
stracture of atoms and the structural characteristics of metallic compounds of
systems, Some of the articles contain results obtained by applying new physical
analysis methods, including the x-ray spectrum method (for analyzing the compo-
sitisn of microvolumes of alloys) and the microfocused x-ray spectroscopic method.
Other articles describe the new RSASh-2 and RSASh-ZD apparatus used in the
analysis, The first article, by I.B. Borovskiy, deals with the accomplishments
and trends of Soviet research in metal science and metallurgy. References
aceompany each article. Also included is a bibliography containing 383 works
by members of the Metallurgical Institute imeni A.A, Baykov. This bibliography
vas first published in 1956.
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** Porovskiy, I.B., and V.V, Shmidt. Study of the Temperature Dependence of
the Fine Structure of the Main K-Edge X-Ray Absorption in Iron Sh

X Porovskiy, I.B,, and V.A. Batyrev, Nature of the Fine Structure of the
“Main K-Edge of the X-Ray Absorption Spectrum of Elements of the Transition
Iron Group 60

—< Borovskiy, I,B., A.N, Kabanov, Yu, M, Kushnir, and ¥,V, Shmidt., Effect of
Temperature on the Amount of Characteristic Energy Losses of Electrons

in Iron 66

Ditsman, 5,A,, and V.A, Batyrev, Effect of Absorption in the Emitter sn

the Form of the X-Ray Spectrum Lines 70
~*X Borcvskiy, I.B., and I.D. Marchukova, Method of Constructing the Phase

Fields of State Diagrams >

=4 Borovskiy, I,B,, N.P, I1'in, and L. Ye. Loseva. Study of Diffusion in
Ordered Solid Solutions T
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, 820 24
w000 2206, 133, W36 i Sﬁé‘f’i%i‘é{"“’/ 004/002/023
AUTHORS: Gurov, K.,P., and Borovskiy. ;,g__.__..‘/
TITLE: A Theory of Dilute Solid Solutions
FERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.1l0, No .k,
pp.513-519
TEXT: The curveﬁ showing a physical property plotted against the

amount of a second component (impurity) in an alloy have marked
extrema in dilute alloys of transition metals or metals with
unfilled inner electron shells. Such extrema were observed for the
self~diffusion coefficient (Ref.1l). the linear thermal expansion
coefficient (Ref.2), Young's modulus and internal-friction
characteristics (Ref.3), the rate of ‘disappearance of the fine
structure in the X-ray absorption spectra with increase of
temperature (Ref .4), the electrical conductivity (Ref.5); the
optical constants (Ref .6) and other properties. The present paper
extends authors' earlier work (Refo7)'on dilute alloys. Their
proposed theory is based on the following considerations. An
impurity introduced ijnto a metal loses 1its outer (valence) electrons
which join the conduction electrons of the matrix. Impurity ions
formed in this way have perturbing potentials with a finite radius
Card 1/3
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830%

s/126/60/010/004/002/023
E201/E491

A Theory of Dilute Solid Solutions

of action (amounting to several coordination spheres) because of

the screening effect of the conduction electrons, Polarization
produced by the impurity ions deforms electron shells of the matrix
atom cores. Near an impurity the effective charges of the matrix
atom cores are altered, This can be regarded as appearance of
excess charges which are opposite in sign to the charges of the
impurity ions, Consequently, an additional polar binding appears
between impurities and matrix atoms, leading to formation of atomic
"blocks" with stronger binding, This theory is shown to explain
the following properties of a-Fe-W solid solutions:

a) a maximum on the concentration dependence of Young's modulus at
0.06 at% W (Fig.l); b) a maximum on the temperature dependence of
the internmal-friction coefficient at various concentrations of

W (Fig.2); ¢) an electrical resistivity minimum on the
concentration dependence (Fig.3); d) a minimum on the
concentration dependence of the effective number of electrons (Fig.4).
There are 4 figures,
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5/126/60/010/004/002/023
E201/E491

A Theory of Dilute Solid Solutions

ASSOCIATION: Institut metallurgii im, A.A.,Baykova AN SSSR
(Metallurgy Institute imeni A,A.Bavykov, AS USSR)

SUBMITTED: February 6, 1960
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5/022/60/013/01/07/010
¢ 111/ ¢ 333
AUTHOH Bezirganyan, P. A« Borovski . B. |

TITLE: ®he Dependence of the Intensity of Reflectéd Roentgen Waves7 on
the Magnitude of the Reflecting Monocrystal

PERIODICAL: Izvestiya Akademii nauk Armyanskoy SSR. Seriya fiziko-
: metematicheskikh nauk, 1960, Vol. 13, No. 1, pp. 121-140

TEXT: A detailed investigetion of existing theories leads the authors

to the following statements: The kinematic theory of interference of X \/.B
rays due to Laue is applicable only for crystals, the dimensions of

which are smeller than the first Fresnel zone. The dynamic theory of

Parwin is oaly valid for crystels, the dimensions of which are much

grester than the first Fresnel zone. The correction of Darwin of the

primary extinction tokes into account only the dependence of the intensi-

-ty of reflected waves on the thickness of the crystal, and therefore it
is inexact for cr¥ystals the reflecting surfaces of which are smaller
than 10~ %cm. The decrease of the intensity of reflected X rays with
jncrease of the reflecting surfaces can slso be partially explained

by t._. kinematic theory. In the dynamic theory of Darwin the coefficient

Card 1/2
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C 111/ ¢ 333
The Dependence of the Intensity of Reflected Roentgen Vuves on the

 Magnitude of the Reflecting Monocrystal

of refraction for crystals with dimensions < 10'20m is given in- /Q
exactly. By a correction the theory of Darwin can be made epplicable
for crystuls of erbitrary size.

There are § figures, and 10 references: 6 Soviet, 3 English and 1 Gernman,

ASSOCIATION; Yere#anskiy gosudarstvennyy universitet;Institut
metallurgii imeni A, 34, Baykova AN SSSR (Yerevan State
University; Institute of Metallurgy imeni A. 4. Baykov

AS USSR)

SUBMITTED: May 8, 1959
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e 80897
' §/048/60/024/04/08/009
BO06/BO1T
RY. 6300
AUTHORS: Ovsyannikova, I. A., Borovskiil I, B,
. e |
TITLE: Investigation of the Fine Structure of the X-Ray K-Spectra il

of Some Sulfides

PERIODICAL: Izvestiya Akademii nauk SSSR. Beriya fizicheskaya, 1960,
Vol. 24, No. 4, pp. 435-440

TEXT: The present paper is a reproduction of a lecture delivered at the
4th All-Union Conference on X-~Ray Spectroscopy (Rostov-na-Donu,

June 29 - July 6, 1959). in the introduction, some properties of the
sulfides CuS, NiS, CoS5, and ZnS are discussed. CuS is diamagnetic,

while NiS and CoS are paramagnetic., Their susceptibility is, however,
considerably weaker than that of metal ions in solution. In 1932 Klemn
has already assumed that these compounds are to be regarded as inter-
metallides and not as salts. Already sarlier, X-ray syecircscopic
investigations of CuS and NiS have been made, however, only the
individual components or only absorption- or emission spectra have bean
investigated. The authors of the present paper studied the fins struct\u}z}/

Card 1/4
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80897
Investigation of the Fine Structure of §/048/60/024/04/08/009
the X-Ray K-Spectra of Some Sulfides BO06/B0O17

of the X-ray emission- and absorption spectra of both components in

CuS and NiS (the latter in two crystalline modifications) and, for

reason of comparison, also the fine structure of the spectra of pure
metals. All measurements were carried out by means of the same instrument
and with the same reference lines. The spectra were recorded in a

vaouum X-ray spectrograph with quartz crystal (radius of curvature 500 mm,
focusing by the Kapitsa-logann method), with photographic recording.

The sulfur spectra were produced in first-order reflection at the ?1GTH)
plane, that of copper at the (1340) plane of the rhombohedral crystal.
The most favorable absorber thickness for recording details of fine
structure was - as shown By calculations and experiments - 1-1.5 mg/cm
for sulfur, and 4-5 mg/om for copper. Hence, for investigating the sulfur
spectrum the absorber thicknega was 4 mg/cm , and for investigating that
of Ni and Cu it was 6~7 mg/cm ° [Lbstraoter’s note: The authors always
use the term density, the data, however; refer to the thickness of the
samples. Table 1 shows the values of wavelengths averaged from the
results of 3-5 measurements. ¥ig. 1 shows the absorption~ and emission
spectra of pure copper, sulfur, and CuS. A great number of details on

the shape of the spectra is disoussed. Furthermore, the Kp1 line of Cu H//

Card 2/4

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8

. 80897

Investigation of the Fine Structure of 5/048/60/024/04,/08/009
the X-Ray K-Spectra of Some Sulfides BOO6/B0O17

was investigated by means of a microfoous spectrograph. In the copper
spectrum of CuS (Fig. 2) a weak satellite line KP, which occurs in the

spectrum of metallic copper, is lacking. Fig. 3 shows the K-absorption
edge of metallic Cu, of the T~phase of a Cu-Zn alloy and in CuS. The
authors arrive at the conclusion that CuS is an intermetallic compound
in which both components impart electrons to the conduction band and
remsin as positive ions; as is the case in a metal. Fig. 4 shows the
spectra of S and Ni in NiS, and Table 2 gives the wavelengths of the
fine structures of the emission- and absorption K-spectra. The results
of investigations, which are also discussed in detail, indicate that

NiS belongs to the same intermetalliec type as CuS. Further, it was found
that the different modifications of S and Ni have different 8psctra with
respect to their emission maxima and the position and shape of their
absorption edges {Fig. 5: sulfur absorption edge in pure sulfur, in
hexagonal phase (Niis), and in millerite} CuS is superconductive, however,
investigations showed that NiS should not become superconductive.
Special measurements were made in the laboratory of N, Ye. Alekseyevskiy.

Prvve S

For an additional verification of the results, investigations of the Fine

]
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80897
Investigation of the Fine Structure of 8/048/60/024,/04/08/009
the X-Ray K-Spectra of Some Sulfides BO06/B017

structure of the K-spectra of Ni were made in superconductive NiBi
(Fig. 6). V. A. Batyrev is mentioned. There are & figures;, 2 tables,
and 9 references: 5 Soviet, 3 American, end 1 German.

ASSOCIATION: Institut metallurgii im, 4. A. Baykova Akademii nauk SSSR

{Institute of Metallurgy imeni A,
of Sciences, USSRS
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83572
S/026/60/038/005/005/050

24170 B00&/BOTO

AUTHORS: _wkj.v_._l._ﬁ.a, Kabanov, A. N., Kushnir, Tu., K.,
Shmidt, V. V.

TITLE: The Effect of Temperature on the Characteristic Energy
Losses of Electrons in Iron

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,

Vol. 38, No. 5, pp. 1383-1387

TEXT: Borovskiy and Shmidt (Ref. 1) studied the fine structure of the main
EK-absorption edge of X-rays in jron and found that when the absorber is
heated beyond the a« - y transition temperature (910°C) this structure is
much altered. A relation between the fine struscture and the characteristic
energy losses of the electrons at room temperature was also discovered by
them. There are many publications dealing with the nature of the character-
istic energy losses of elecirons when passing through thin films of matter.
Some of the models - the inelastic collisions with valence electrons, and
the interaction between the charged particles and the totality of the
valence electrons - are disoussed in the introduction of the present paper.
This interaction leads to the excitation of collective oscillations of the VA(
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83572
The Effect of Temperature on the Characteristic s/056/60/038/005/005/050
Energy Losses of Electrons in Iron B006/B070

electron gas (plasma oscilhﬁﬁoné). The investigations described in the
present paper show that & compromise between the following WO points of
view may prove_correct, namely, that the energy losses are due to the ex-
citation of plasma ogcillations, oT that they are due to single-electron
transitions between energy bands. The experimental method is described in
detail. An electrostatic analyzer of the electron velocities was used;
which had a resolution of 0.5 ev at an accelerating voltage of 15 kev. The
gamples were 0.08 - 0,10 mm thick, and the electron beam had an energy of
70 - 75 kev. The experiments were performed in vacuum (5+10” torr). The
characteristic. eneTg&y logses of the electrons were meagured for the fol-
lowing temperatures of the samples: 20°, 800 , and 930o . Two measurements
for checking were made at 600°C. The curves taken at 20 and 930°¢C (Pig.)
show the energy losses (vlackening of the photegraphic plate) as & function
of the energy. The form of the curves ig found to be jndependent of the
temperature. The first characteristic loss in a-Fe-(cubic, body-centered,
o = 2.86 A) at 20°C is (7.5+0.7)ev; the following two lines nt 14.8 and
21,5 ev may be considered to be multiples of the first. In y-Fe (cubic;
face-centered, 8 = 3,60 A at 940°C) there are egsential deviations. Here,
the first characteristic loga is (11.630.6)evy the following lines at

X
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83572

The Effect of Temperature on the Characteristic 5/056/60/038/005/005/050
Energy Losses of Electrons in Iron BO06/B0OT0

23 and 33 ev may again be taken to be its multiples. A discussion of the
results from the points of view of single-electron transitions and the
excitation of plasma oscillations shows that further studies are necessary
for a final clarification of this effect. The numerical data of measure-
ment are listed in two tables, There are 1 figure, 2 tables, and 15
references: 4 Soviet, 7 US, 1 German, 1 Japanese,

ASSOCIATION: Institut metallurgii Akademii nauk SSSR
(Institute of Metallurgy of the Academy of Sciences USSR)

SUBMITTED: November 4, 1959
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26328 i
s/048/61/025/008/001/C09 ~

lierofocus X-ray spectrograph B104/B202

with the change of the angle of reflection in this range varying from
5-6", With an angular shift of the crystal through ghis angle the
wavelength of the reflected radiation changes by 10”"¢ X~-units. The
mechanical part of the spectrograph was developed according to the
principle of a spectrograph designed by P. Ohlin (Dissertation, Uppsala,
1941) and . Brogren (Ncva acta Regiae soc. scient. Uppsal., IV, 14, no.d,
1 (1949)). The use of a linear shift of the crystal permitted simplifica-
tion of tha instrument., Fig. 1 shows the design of the instrument. The
point source of radiation is arranged on the Rowland circle of the
crystal. If the crystal is in position K,, then the reflected ray in-
cides upon the slit of the recorder. In this position the center of the
Rowland circle lies at the point 0. When shifting the crystal inte
position X, it is necessary, in oréer to maintain the position of the
focus F, t0 shift the Rowland circle such that its center lies at the
point 02, and the source in the position Cp. The construction of the
mechaniéal part of the instrument warranting proper focusing is discussed.
As an example, Fig. 3 shows shapes of X-ray lines taken with the instru-
ment described here. Fig. 4 shows two schemes of two-channel instruments.
In scheme 4¢ the crystal is shifted along a circle, in the scheme shown in
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26328 : T
. 5/048/61/025 /008 /901 /009 .

+ ierofocus X-ray spectrograph : B104/B202 .
Fig. 44° along a straight line. In the last scheme it was possib3e-to .
reduce the angle between the channels, to use smaller élits, and to
simplify the entire design. There are 4 figures and 9 references: 4
Soviet-bloc and 5 non-Soviet-bloc.

ASSOCIATION: Institut metallurgii im. 4. A. Baykova Akademii nauk SSSR-

(Institute of Metallurgy imeni 4. A. Baykov of the Academy
of Sciences USSR) _ .

Fig. 1: Scheme of the
microfocus spectrograph.
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BOROVSYIY, I.B.; SHMIDT, V.V,

Effect of small admixtures of tunm

gaten on the temperat
dependence of the fine structure of the abaorptiog K:s;::tnnn
of Fe, Izv, AN SSSR. Ser. fiz, 25 no.8:983-985 Ag 161,

l. Institut metallurgii im, A.A. Baykova AN SéggA 14:8)
(Iron--Speotra)
(Tungsten)

(X-ray spectroscopy)
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BOROVSKIY, I.B.; RONAMI, G.N,

Effect of thermal oscillations of atoms on the melting of
the fine structure of X-ray absorption spectra, Part 1.

Investigation of the solid solution Cu-Pt, Isv. AN SSSR,
Ser. fiz. 25 no.8:999-1001 Ag '61. (MIRA 14:8)

1. Moskovskiy gosudarstvennyy universitet im, M.V, Lomonosova,
(X rays--Spectra) -
(Copper——Flatimm alloys)
(Solutions, Solid)
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BOROVSKIY, I.B.

h S

Effect of Tmpurities on heat vitrations of metal stoms. Issl.po
sharopr.splav, 8:3-9 %62, (MIRA 16:6)
- (Crystal lattices)
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BOROVSKIY, I.B.j PREDVODITOLOV, 4.A.; TYAPUNINA, N.A.; ETINA, Ye.V.

Relation between impurity distribution and dislocations in cadmium

crystals, Kristallografiia 7 no.4:600-603 Jl-Ag 62,
(MIRA 15:11)

1. Moskovskiy gosudarstvennyy univerasitet, Moskva.

(Dislocations in crystals)
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" ACCESSION NR: AT3012105 5/2509/63/000/015/0003/0010
AUTHOR: Borovskiy, I. B. -

'TITLE: Investigations in the physics of metals

gOURCE: AN SSSR. Institut metallurgii. Trudy*, no. 15, 1963,
3-10 - o - |

TOPIC TAGS: Hall effect, localized X-ray spectral analysis,
coefficient of reciprocal diffusion, H, Ti, N, Cr, Zn, Cd,
superconductor, 2Zn-Cd plating, X-ray spectral mineral analy-~-
sis, spectral analysis, gas in metals

- ABSTRACT: This is an introduction to a series of articles on .
theoretical and experimental investigations of the relation- °
ships between the physical-chemical properties of metals and

ralloys and their atomic-electronic structures. New and im-
proved methods for these investigations have been developed,

A method, based on the Hall effect, worked out for measuring
the chargeability of atoms in alloys, was used to determine
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‘diffusion of C in a-Fe and Ge. Diffusion studies (determina-~-

- tion of coefficients of reciprocal diffusion in Cu-Au and-

- Cu-Zn systems and their dependence on temperature; study of
‘the distribution of impurities in Zn-Cd dislocations; study
of composition of phases in plating), and analyses of the Pt

- minerals (from Al to U) of microscopic dimensions have also ,
been conducted by localized X-ray spectral analysis. Improve-
ments have been made in the quantitative spectral analysis of
gases in metals (H in Ti, N in Ti and Cr) using spectrograph
ISP-51 and UF-85 camera, Electroconductivity and optical

. characteristics of dilute solid solutions were  investigated
and theoretical explanations for non-monotonic changes in

. physical properties such as Young's modulus and Debye charac--
‘teristic temperature were developed, The fine structure of
X-ray absorption spectra of solids (superconductors and Li,
3e, K, Ca, Ti, Cu, Zn) have been studied and a formula ob-

~ tained for the relative absorption coefficient from which the
absorption curve can be constructed and the location of max-
ima and minima of the fine structure can be determined. The,

Card- 2/3 ~ ."
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theory of température dependence of fine structures has been

‘worked out. Thus the potential curve Ffor every atom in an
alloy can be determined by fine structures of X-ray absorption
- spectra, Orig. art, has: 1 formula. v
" ASSOCIATION: Institut metallurgii AN SSSR (Institute of Metallurgy, AN SSSR) -
"SUBMITTED: 00 DATE ACQ: 29Jul63 ENCL: 00

SUB CODE: PH, EL NO REF SOV: 000 - OTHER: 000 .
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 BOROVSKIY, I.B.; DITSMAN, S.A.; BOGDANOV, V.G,

New microfocal X-ray spéctrdgraph. Trudy Inst. met., no.15:18-23
163, : . (MIRA 16:9)
(X-ray spectroscopy)
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_BOROVSKIY, I.B.; IL'IN, N.P.; LOSEVA, L.Ys.
| Investigating interdiffusion in the system Cu - Au. Trudy Inst,

met. no0.15332-40 '63. (MIRA 16:9)
(Copper-gold alloys--Mstallography) (Diffusion)
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Characteristics of the electron spectrum of superconducting
compounds, Trudy Inst. met. no.15:79-87 163, (MIRA 16:9)
(Superconduetivity) (Metal crystals——Absorption spectra)
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BOROVSKIY, I.B.; TRONEVA, N.V.; RONAMI, G.N.

Investigating L X-ray spectra of tin absorption in X -Sn,
A -Sn, and Mg Is‘%fi Trudy Inst, met. no.15:86-95 163, (MIRA 16:19)
%Tin--‘bsorption spectra) (X-ray spectroscopy)
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e

et

TITIE: A method of determining superconducting intermetallilc
compounds. Class 42, no. 157557

SOURCE: Byul. izobret. i tovarn. znakov, no. 18, 1963, 77

TOPIC TAGS: intermetallic compound, superconducting intermetallic
comgound, intermetallic compound composition, composition determina-
tion .. . ’
-ABSTRACT: A method of determining superconducting intermetallic
compounds in various metals and their compounds, based on the
application of a magnetic field. In order to achieve more rapid
‘determination of the composition of the superconducting compound,
the sample under examination, which 1s composed of two metals or
alloys, is first subjected to a short diffusion’ahnealing period and
is then to a uniform magnetic field, the composition of the super-
conducting compound being determined by ‘known methods according to
the change in the magnetic lines of force.
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S/O48/b§/027/003/013/b25

. B117/B234
',  AUTHEORS: - Borovskiy, I. B.,iBatyrav, V. A., and Kozlenkov, A. I.
. v ‘—"“M ’ .
PITLE: = A method of determlnlnb the asymptotic scattering phase on the

 basis of experimental.data for the fine structure of X-ray ab-:
>sorpt10n apectra ’

PERIODICALs ikadeniya nauk SSSR. lzvestiya. Seriya fizicheskaya, v. 27,
' no. 3, 1953: 375 - 380 :

TEXT. A-method is suggested i’or determming the scattering phase that
agrees best with experiment when substituted in the following ‘aquation- to
descrive the fine atructure of . absorption spectra: He

1= Z\As sin (2kr, + ..171) (1)
5. .

_ Here r_ is the radius of. the coordination sphere: A the amplitudevéf- the
5 scattered wave; 71 the asymptotic scattering phase. To determine this

phase from experimental data 1£ is sxpedient to divide (1) into two added
parts T
Card 1/3
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A method of determining the..ﬁ;__» B117/8B234

v 'f' = cos 27, ‘Z_ A 'sinv 2 kr + sin 27, % A, cos 2 krz" ()

" where 71'is the scattering phaée;fdr the K absorption spectra. The sums of
sin 2krs and cos 2 krs are caicgiéated beforehand, whereupon the wave number

nkt 35 go chosen by trial-and-—érror s to make the extreme values from (2)
-agree with those found by experiment. In calculating sin 2 krs and

cos 2 krs-it is necessary 1o know the number of spherical coordinate systeéms

that have to be taken‘into account, which can be found by calculating fhosej
~of such systems as correspond with the averags fields of atoms, and by
‘- axact caleculation of the AS values. As already shown (4. I. Kozlenkov,

I. v. 27, no. 3, 1963, 364) the smallest value of Ns/rs. (where K is tkhe

number of atoms in the coordination sphere) needing to be taken into account
depends on the sverage lattice potential, .The scatterinz phase must be so
chosen as to eliminate the uncertainty associsted with cos period. This

can be achieved if the scattering phase is calculated by the Wentzel-Xramers-
Brillox}in mothod from the potential read off the curve of effective Slator
Card 2/3 o -
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~ charge (J. C. Slater, Phys. Rev., 36, no. 1, 57 (1930). To facilitate the |

- choice of séattering phase it is.desirable to convert the experimental curve -

of the sbsorption spectrum to the ‘scale of the wave numbex:

L “E = (8%%/2m) + a4

where A '-_Uo -(}“ with Uo as. th’e‘l'a:t‘ticerpotantkial ‘and P the work funstion.

It was shown that possible éXpériméntsl errors may cause the errors in
determination. of .the scattering phase to be = '

(k being in 3",.r in £, E in ev).  The acourasy of the determination ean

: be regarded as comstant over the whole range of wave numbers and equsl to
+.0s1 ~ 0.2 redians. There are .2 figures..

| ASSOCIATION: Imstitut metallurgii im. A. A. Baykova (Institute of Metallurgy
S0 imeni A, A. Baykov) = .
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- ACCESSION NR: AP3001367 . B5/0048/63/027/006/08L1 /o@u7 _ 5—9
“ ‘ o v
< " AUTHOR: Borovskiy, I. B. : 58
- TITLE: “Deternﬂ.nation of microscopigycharacteristics of solids from investigation
- -+ of the fine structure of their x’-rg} absorption spectra [Report of the Sixth
. Conference on X-Ray Spectroscopy held in Odessa from 2 to. 16 July 1962]
: SOURCE: - AN SSSR, Izv. Seriya fizicheskaya, v. 27, no., 6, 1963, 841-847
“ ) TOPIC TAGS: x~ray spectra, fine structure, structure of solids

ABSTRACT: The paper is a review of earlier and current experimental and
theoretilcal investigations almed at interpretation of the fine structure of x-ray
absorption spectra and relating this structure with the electronic strucuture of
: the atoms forming the solid and the symmetry and parameters of the erystal
lattice of the substance. Mention is made of R, Kronig's explanation of sharte
wave fine structure on the basis of the band theory for metal systems and
periodic variations in the density of states in crystal lattices.

o 4 e .
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TITLE: " Introducing corrections in plotting concentration curves for diffusion lay~-
.ers /Report, Seventh Conference on X-Ray Spectroscopy held in Yerevan 23 Sep-1 Oct

19637
]

éOURCE AN SSSR. lzvestiya. Seriya fizicheskaya, V.

[y .

28. no.5, 1964, 863-865

TOPIC TAGS: spectral analysis, x-ray application, concentration gradient, micro-

analysis, diffusion

ABSTRACT: The corrections given by A,E.Austin, N.A.Richard and C.M.Schwartz (Elec-
tron and X-Ray Microscopy, p.403,1961) for the finite size of the electron beam
probe in the x-ray microanalysis of inhomogeneous materials are extended to take
account of the variation of the x-ray absorption coefficient of the material along
the path of the emergin x-rays. The corrections were computed for a particular x-

. ray spectrum microanalysis instrument emplo

ying & 5 micron diameter probe bean of

43 XV electrons for the analysis of Cu-Ni mixtures with Cu K radiation and the ana=-
lysis of Co-Ni mixtures with Ni 1§ radiation. For 50% mixtures the concentration

.Cord 1/2
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case of smoothly varying concentration, as in diffusion layers, but also when in-
_clusions are preseant, It is pointed out that the correction is particularly impor-
tant when the difference between the absorption coefficients of the inclusion and
. the matrix is very great. Orig.art.has: 2 formulas and 4 figures.

ASSOCIATION: Imstitut netaliurzu im.A.A,.Baykova (Institute of Metallurgy)

’ S_UBMIT_I‘ED: 00 . o/ DATE AQQ: 12Juné4d . ENCL: 00
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AUTHOR: Ronami, G.N.; Borovsk}y, 1.B. ; Puchkova, A.K,

TITLE' Influence of temperature and minor impurities on the short wavclength fine
structux-a in the absorption spoctra of pure zinc and its alloys with silver /Report,
Seventh Conference on X-Ray Spectroscopy held in Yerevan 23 Sep to 1 Oct 196_7

SOURCE: AN SSSR: Izvestiya. Seriya fizicheskaya, v.28, noS.,1964, 914-918

'TPPIC TAGS: x-ray spectrum, x-ray absorption, temperature dependence, fine struc-
ture, zinc, zinc alloy, silver alloy, fine structure melting

ABSTRACT: In order to obtain information concerning the effaect of small admixtures
on the tcmperature "melting” of the K absorption fine structure in a mn-transition
metal, the K absorption spectra of zinc and five zinc-silver alloys containing from
0.1 to 2.5% silver were recorded at -190, 20 and 300°C, and the zinc spectrum was
also recorded at 200%C. Zinc of 99.99% purity was employed. The alloys were annealed
-at 250°C for 30 to 40 hours, and the 8 to 10 micron absorbing foils were vacuum an-—
nealre for two or three hours. The spectrometer employed is described elsewhere (V.
A.Baty*rev and V.G.,Bogdanov,Izv,AN SSSR,Sexn.21z.25,933,1661). The spectra are pre-
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-sented graphically. The spectra of pure zinc and of the alloys containing from 1.5
to 2.5% silver were very similar. In these materials all the fine structure except
‘the first peak nearly disappeared at 300°C. The alloys containing from 0.1 to 0,4%
silver, on the other hand, still retained much of their fine structure at this tem-
perature. The "melting" of the fine structure is presumed to be a result of the ram
dom displacements of the atoms from their equilibrium positions due to thermal mo-
tions. The mean square of these displacements is approximately proportional to T/
/Mr%, where T is the temperature, M is the molecular weight, and Tp is the Debye
temperature. It is accordingly concluded that the Debye temperature of Zn-Ag alloys
containing from 0.1 to 0.4% Ag is greater than that of Zn or of alloys containing
from 1 to 2.5 % Ag. The temperature dependence of the heights of the first four
fine structure peaks in the zinc spectrum is compared with calculations performed
by the method of V.V.Shmidt (Xzv.AN SSSR.Ser.£iz.27,384,1963)., The experimental and
. theoretical values are merely tabulated and are not discussed, /Abstracter's note:
The_ conclusion concerning the Deby temperature is supported by the data in a table
in which the Debye temperatures and the temporatures of fine structure "melting"
are given for Cu, An, Ge, Sn, Pt, Au and Pb, and the ratios of MIZ for Zn:Cu, Zn:Ge,
2n:Sn, Pt:Au and Pt:Pb are compared with the corrosponding ratios of the fine struc-
ture melting temporatures. Good agreement is shown for all the ratios except Pt:Pb,
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and the discropancy for this one is less than 30%. However, 1) the source of the
fine structure melting temperatures is not revealed; 2) the definition of the fine
‘structure melting temperature is not discussed, although this is not quite a trivi-
al matter since the "molting” proceeds at different rates in different parts of the
spectrum; 3) an arithmetical error was made in the calculation of the melting tem-
perature ratio for Zn:Sn, and when this is corrected, the apparent agrecment dis-
appears; 4) the melting temperature ratios were calculated directly from the melt-
ing temperatures in degrees centigrade, which is not a reasonable procedure since
the properties of water are not believed to be relovant to the phenomena discussed.
When the melting temperature ratios are recalculated in terms of absolute tempera-
ture, the agreement between the Zn:Sn ratios is restored and that between the Zn:Cy
and Zn:Ge ratios is improved. The agreement between the Pt:Pb ratios is destroyed
entirely, and the Pt:Au ratios differ by about 23%. Moreover, the ratios for Zn:Pt
. (not tabulated by the authors) differ by only 14%. One cgn therefore say that the
fine structure melting temperature is proportional to NTy for all the elements
1isted except Pb, within an error of about 25%. The fact that the MT% values for
four of the six elements (excluding Pb) are within 10% of each other, however, con-
siderably wcakens the force of the argument,/ Orig.art.hag: 4 formulas, 6 figures
and 3 tables.
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ACC NR 1 P6017838 SOURCE CODE: UR/03L47/66/000/002/0130/0136
Vo

AUTHOR: Yershov, N. S.; Borovskiy, B. I.; Yakimov, V., V. :@/

ORG: none T A

TITLE: Experimental investigation of the effect of the tbermédynamic
properties of a liquid on cavitetion phenomena

/
SOURCE: IVUZ. Aviatsionnaya tekbnika, no. 2, 1966, 130-136

TOPIC TAGS: fluid property, thermodynamic property, cavitation

ABSTRACT: It has been proposed in previousiy; published work that the
effect of the properties of a 1iguid(/zn avit: tion phenomena can be
evaluated in terms of the number "B", which is the ratio of the volume
of vapor formed during cavitation to the volume o: .he liquid flow. The
expression for B has the form . o it !
B:A—';‘—-.—‘—'--'f"'AP,
in r Jakb

where dp/dt is the gradient of ihe change “: the vapor pressure of the |—
liquid with a change in tempersture; ¥ is the spucific velght; ¢ 1s the
beat capascity; r is the latent hest of vspor formetion; A = liquid;.

W = vapor. The experiments described in the article we:« carried out —
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in a Venturi cavitation tube. The temperature of tlL( water was varied
from 290 to 359°K, and the tempersture of the slc.ic” from 293 to 332°K.
The calculations show that, with these changes in te...erature the B I
number changes 30 times for water and approximately l times for alocohol.
The article includes & sketch of the cavitation tube, Orig. art. bhas:
9 flgures,

SUB CODE: 20/ SUBM DATE: 23Novéy/ ORIG REF: 003
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;

[Ukrainian topo-and anthroponymy on the international botanical
tonlnology] Ulrainaetke nistseve 1 ocsobove nazovnytstvo v
intomtqioml'nu botanichnil terminologii. Vinnipeg, Bekladom
Uquinl'koi vil'nol adad. nauk, 19;5. 62 p. (Hazvozngvetvo, no. 9)

(MLRA 10:4)
(Namese, Personal--Ukrainian) {Ukraine--Names, Geographical)

(Botaw-—l!onench ture)
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AUTHOR: Bomvsl\;y, L B ; Marchukova, I. D.; Ugaste, Yu. E,
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i

ORG: Institute of Metallurgy im. A. A. Baykov (Institut metallurgii)

TITLE: Investigatiém of interdiffusion in binary systems forming continuous series of solid
solutions, by the method of local x-ray spectral analysis. 1. Fe~Pd, Co~Pd, Ni~-Pd, Cu~Pd
systems

SOURCE: Fizika metallov i metallovedeniye, v. 22, no. 6, 1965, 849-858

TOPIC TAGS: x ray spectral analyzer, metal diffusion, binary alloy, palladium base alloy,
iron, cobalt, nickel, copper / RSASh~2 local x-ray spectral analyzer

ABSTRACT: This is the first of a series of reports on the investigation of diffusion in the
'most elementary" (binary) systems forming continuous series of solid solutions, prompted by
the current state of the phenomenological and microscopic theories of diffusion. The features
of interdiffusion in binary systems are characterized by the concentration dependence of the

interdiffusion coefficient D, d. The interdiffusion process may be described with the aid of
Fick's 2nd phenomenologlcal equation

Card U/3 . . UDC: 669.017:548. 526
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1
|
where ¢ is the concentration of a given Di d element at point x at time instant t. Thus :

the problem of determining the function Dy d, {c) reduces to determining the concentration

dependence of elements in the diffusion zone and the accuracy of calculation of D, id. depends 0n

| the accuracy of plotting the curve of ¢ = ¢(x). It is shown that the method of local x~ray spectral
analysis of chemical composition can be used to investigate interdiffusion in th: systems Fe-Pd,
Co-Pd, Ni-Pd, Cu-Pd over a broad range of temperatures provided that the investigator works .
only with the radiation of the element for which fluorescent excitation is absent in given binary |
systern. Thus, the distribution of the concentration of investigated elements {such as Fe, Co,
Ni) in the diffusion zone of vacuum~welded diffusion pairs can be analyzed according to the
radiation of the lines Fe Ka' CoK o and Ni Kor' respectively, with the charac'eristic x-ray

spectrum being excited only be electron impact, in a RSASh~2 local x~-ray spectrum analyzer. —
The resulting averaged and corrected curves of concentration are used to cale: late the values
of Di. d. (cj over the entire range of concentrations. No unambiguous correlatiia could be,

- 1+ 9/a
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N established bctwccn."ﬂxcsc values and the [usibility diagrams of each system. The elucidation
- of the concentration.dependence of the "effective" mobility of atoms on the basis of various

' physical characteristics of the alloys in binary alloys will be the subject of subsequent investi-
; gations. Orig. art. has: 2 tables, 4 figures, 3 formulas.
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BORCVSKIY, M.L.

i e

New data on reinnervation of injured paripheral nerves, Vopr.
neirokhir. 16 no. 3:9-18 May-June 1952, (CLML 22:5)

1. Of the Lahoratory of the Histopathology of the Nervous Systeum
(Head -- Prof. M, L, Borovskiy), Institute of General and Experimen-
tal Pathology (Directer -- Academician A, D, Speranskly), Academy
of Medical Sciences USSR,
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'BOROVSXIY, ‘l){.‘lg..[mgghor]: SMIRNOV, L.I., chlen-korrespondent [reviewer].

'Bagoi;oration of the nerve and trophicity.® M.L.Borovskii. BReviewed by
L.1.Sairnov. Arkh.pat. 15 no,%:83-90 Jl-Ag '53, ~(MIRA 6:11)
1. Akndemiya meditsinskikh nank SSSR (for Snirnov).

' _(Herves) (Borovekii, M.L.)
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USSR/General Biology.- General Histology. B-3
Abs Jour : Ref Zhur - Biologiys, No 1, 1957, 182.

Author : M.L. Borovskiy.

Inst :

Title : Reflex Machanisms of the Development and the Therapy of

Experimental Dystrophy. Report 5. Cytological Investi-
gations of the Formation of Nerves Under Conditions of
Experimental Dystrophy.

VoL .%0.
Orig Pub : Byul, experim. biol. i meditsiny, 1955,/\No 10, 66-69.
Abst : Experiments were conducted on 24 dogs, l% to 3 years of

age. The sciatic nerve was cut in the middle of the
femur; 14 élst series) and two days (2nd series) later,
vitamin By (correspondingly 0.00018 and 0.00006 mg/kg)
was administered into the peripheral section of the cut
nerve, and the ends of the nerve which were preliminarily
regenerated were sewn together. In the control animals,
the same was done without the administration of vitamin.

Card 1/3 ""Iz Instituta patologicheskoy fiziologii i eksperimental‘noyz
\ terapii (dir.--akademik A. D. Speranskiy) AMN SSSR.
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USSR/General Biology - General Histology. B-3

Abs Jour : Ref Zhur - Biologiya, No 1, 1957, 182.

Histological investigations of the sciatic nerve, the in-
terspinal ganglia S5-S), the spinal cord at the level of
52-53, and the medulla and cortex of the sigmoid type
convolutions were investigated. In the first series of
experiments, observations made lé months later of the
nerves, the interspinal and sympathetic ganglia, the spi-
nal cord, the medulis, and the cerebral cortex disclosed
histological modifications more acute in the control ani-
mals than in the vitaminized animals; in some cases.
these changes were not present in the latter animals at
all. After a period of 6 months,this difference was

even more pronounced. In the second series of experi-
ments, observations made l% months laf,_er disclosed that
the changes in the nerves and in the sensory ganglia in
control dogs were exhibited more sharply than in the ex-
perimental animals, but 3-6 months later they were, to
the contrary, weaker. The author comes to the conclusion

Card 2/3
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USSR/General Biology - General Histology.

Abs Jour : Ref Zhur - Biologiya, No 1, 1957, 182.

that the application to the injured nerve of minimal
doses of vitamin B-l as a supplementary irritant has

a favorable effect on the course of the restorative
Drocesses, if this substance is applied within g

short time after the operation. The fact that the
especially beneficial effect in the first groun of
animals may be explained by the application of a dose
of the vitamin,one third of dose applied to the second
group {0.00006 and 0.00018 mg) should not be overlooked.
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BOROVSKIY, M.L. (Moskva)

Treatment of certain diseases of the nervous sysystem by prolonged
use of weak stimuli, Zhur.nevr. i psikh., 56 no.t:328-329 '56,
(NERVOUS SYSTBM, diseases, (MIBRA 9:7)
procaine clysma (Bus))
(PROCAINE, therapeutic use
nervous system dis,, rectal admin, (Bus))
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BOROVSKIY, M.L. (Moskva)
’ M‘;;;;ont state of the theo
ry on the trophic function of the nerv
system and neural dystrophies, Zhur.nevr, i psikh. 57 no.9=11713n.

17 's7, .
(KmRVOUS SYSTBM, (MIRA 10:11)

trophic function & dystrophies, reviev (Rus))
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AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/4
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7. BOTOVBKEYryrdbaelys ., e

On Certain Regularities of Morphological Changes gbserved in the
Organism Under Conditions of Nerve Homotransplantation

(0 nekotorykh zakonomernostyakh morfologicheskikh izmeneniy,
nablyudayushchikhsya v organizme v usloviyakh gomotrans-
plantatsii nerva)

Doklagy Akademii Nauk SSSR, 1957, Vol. 114, Nr 2, pp.442-444
(USSR

Earlier investigations of the neuro-dystrophic processes have
shown under experimental conditions two types of nerve re-
generation: one adequate and one inadequate. In presence of
gome influences upon the organism it is possible to influvence
the processes of degeneration and regeneration of the damaged
nerve by making these influences under certain conditions
adequate, and under other conditions inadequate. Further in-
vestigations pursued the goal to¢ study morphophysiological
indices which characterize the adequacy or inadequacy not
only of the regeneration of the damaged nerve but also of
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20-2-59/60
On Certain Regularities of Horphological ChangesObserved in the Organism Under
Conditions of Nerve Homotransplantation

the processes taking place gsimultaneously in the central and
peripheral nervous system as well as in the innervate tissues
of the organism. The author of the present paper increased
more and more the complexity of the injuries, and has now
proceeded to the investigation of the above processes at an
experimentally caused injury of a nerve stem and at substi-
tution of this defect by a nerve homotransplantation. This
transplantation cannot serve as "pridge", because ultimately
it is resorbed and substitutedly the connective tissue. The
rgenerated axons that have found their way to the transplan-
tation perish. In this context, the transplantation must be
either living or surviving. The le reto required conditions
must be created. For this purpose, tie nerve was ket in a
refrigerator. The transplantation was carried out with re-
spect to the Nervus Ischiadicus of dogs of the same sex and
of the same age. The results show the following: As a rule,
compensation of the disturbed 1imb function was more distinct
in the experimental animals (with transplantation) than in
the control animals (cut-out nerve segment without transplan-
tation). In dogs which ad survived seven days after the

Card 2/4 operation the adipose degeneration of the nerve bundles in
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On Certain Regularities of Morphological Changes Observed in Lhe Organiam Yoder
Conditions of Nerve Homotransplantation

the calf muscle of the right leg was retarded as compared .
to the control animals. Furtherwore, there existed, in the
experimental dogs, in the intermediate-vertebrae ganglia,
in the spinal marrow, and in the Medulla oblongata deposits
of fat, and these deposits of fat were much larger in the
control animals than in the experimental animals. The
history of the probleam under consideration shows that such
operations usually fail. The instances of success never
followed any pattern. It appears that we have not as yet
been able to sufficiently clarify the mechanism of the in-
fluences upon the transplantation and upon the host organ-
nism which prevent a healing of the transplantation into
the host body. In order to eliminate these obstacles, it
would be necessary to carry out the relevant investigatiions
in stages. In this context, certain partial steps were suc-~
ces3fully completed, and this not only with respect *o the
peripheral zone - in the transplantation zone - but with
Card 3/4 regard to the entire organism, particularly in thos segments
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20-2-59/60
On Certain Regularities of Morphological Changes Obeerved in the Organiam Under
Conditions of Nerve Homotransplantation

of the peripheral and central nervous gystem, which are more
highly located. There are 4 figures (microreproductions in
color ), and 9 references,8llof which are Savie.
ASSOCIATION: Institute for Normal and Pathological Physiolegy, Academy
of Medical Sciences of the USSR
(Institut normal'noy i patologicheskoy flzxﬂo~11 Akademii
meditsinskikh nauk SSSR)
PRESENTED: July 23, 1956, by A. D. Speranskiy, Member of the Academy
SUBMITTED: August 18, 1956

AVAILABLE: Library of Congress
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20-114-3-59/60
AUTHOR: Borovskiy, M. L.
”M T S
TITLE: Variations in the Content of Ribonucleoproteins in the Nerve

Cells of Organisms Under Conditiors of Nerve Homotransplan-
tation (Izmeneniya soderzhaniya ribonukleoproteidov v nervnykh
kletkakh organizma v usloviyakh gomotransplantatsii nerva)

PERIODICAL: Doklady Akademii Nauk SSSR,1957,Vol,114,Nr 3,pp-666-668(USSR)

ABSTRACT: In an earlier paper the author of the paper under review re-
ported on the results of his observations of the chronaximetry
as well as of the histochemical investigations o the fat and
of the glycogen in dogs, in which a homotransplantation of
the nervous ischiadicus had been carried out. The paper under
review discusses the results of the histochemical investiga-
tions of the ribenucleoproteids (in the following: (RNP) in
the cells of the nervous system. Dogs of the same sex and of
the same breed were used as test animalsy always two such dogs
were used for an experiment. A sector of the nervus ischiddi-
cus was cut out under sterile conditlions from the middle of

Card 1/3 the right thigh. This nerve was kept under refrigaration (at
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20-114-3-59/60
Variatiors in the Content of Ribonucleoproteins in the Nerve Cells of Organ-
iems Under Conditions of Nerve Homotranaplanuation

a temperature of -3 to -2 degrees centigrade) for 72 hours.
After three days the right nervus ischiadicue again was laid
open, and into the gap a nerve segment of another dog was
placed. For the experimental dogs, this nerve segment was
previously cut into slices of a thickness of 1 - 1.5 nm,
whereas it was not ocut for the control animals., Following the
method dedsed hy habadash, the intermediate vertebrae ganglia
(Sz) on both sides, the spinal marrow (Sz)’ the Medula oblonga-
ta  and the rind of the two sigmoid coils were investigated
with respeoct to RNP. Here are the results: In the experiment-
al animals there existed conditions which caused a more con-
siderable accumulation of RNP in the nerve cells than was the
case in the control animals, and which therefore favared a
more active regeneration of the damaged nerves. The decrease
in the RNP content in the control animals probably is con-
nected with the exhaustion of the nerve cells. This lasts for
longer time and has negat ve effects on the processes of re-
generation. If the above results are compared with results of
the investigations of the trophics and of the electric irri-
Card 2/3 tability of the nerves in the same animals, furthermore, also
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Variationsin the Content of Ribonucleoproteins in the Nerve Cells of Organ-
isms Under Conditions of Nerve Homotransplantation

with the results of determination of glycogen and fats, we

gee that in the experimental animals there exists a better
compensation of the pathological process than in the control
animals. This compensation is expressed by the existent elec-
tric irritability in the damaged nerve, further by the less
distinet trophieal perturbations, and by a normal accumulation
of glycogen and fats in different structural formations of

the organism of the experimental dogs. There are 4 figures

and 3 references, 2 of which are Soviet -

ASSOCIATION: Institute for Normal and Pathological Physiology, Academy of

Hedical Sciences USSR

(Institut normal'noy i patologicheskoy fiziclogii Akademii

meditsinskikh nauk SSSR

PRESENTED: December 22, 1556, by A. D. Speranskiy, Member of the Acadeny

SUBMITTED: July 16, 1957
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BOROVSKIY, M. L. (Moscow)

f———————

Bod :Structural Peculiarities and Compensation of the Trophic Functions of the
Y,

paper submitted at 8th Symposium of the Ne

urovegetative Research Int ti
Society, Genom, April 9-11, 1958 ernational
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BOROVSKIY, N.V., inzh.; NOGIN, S.I., inzh.
Piistsaste St UL

Study of processes of crack formation in mesh-reinforced concrete.
Bet. i1 zhel.-bet. no0.9:308-401 S '€1. (MIRA 14:10)
(Precast concrete--Testing)
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BOROVSKIY, N.V., kand. tekhn., neuk

Suapended ceiling of mesh-reinforced concrete panel-ghells,
Prom, stroil, 42 no.5:111-13 '6s, (MIRA 18:8)
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BOROVSKIY, N.V., inzh.j POKRASS, L.I., inzh,

Uee armored cement in road construction. Avt.dor, 25 no,9:21-23
S 162, (MIRA 15:9)
(Roads, Concrete)
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[Mesh-reinforced concrete
: ore elements] Armotsementnye
konstruktsii, Kiev, Budivel'nyk, 1965. 130 p. Y

(MIRA 18:11)
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- ACCESSION NR: AP4013085 $/0125/64/000/002/0072/0074
AUTHOR: Panin, V. V.; Borovskiy, O. B.; Ivakhnenko, I. S.;
Iodkovskiy, S. A. T

| . TITLE: Behavior of a drop and the liquid-puddle surface in electroslag remelting
. SOURCE: Avtomaticheskaya svarka,/ao. 2, 1964, 72-74

- TOPIC TAGS: remelting, electroslag remelting,  molten metal drop, metal
. puddle, welding . '

- ABSTRACT: An experimental x-ray investigation of the pProcesses of formation
of a molten-metal drop, its motion in the slag, and the behavior of the liquid-

- metal puddle is reported. Type 30 and 1Kh18N12 steels were remelted in an
aluminum single-wall crystallizer of 80-mm ID, cooled by a water drain, Flux |-~

- ANF'-6 was used in 10 melts, and OSTs-45, in'2 melts; electrode diameter, '

- 30-45 mm; carbon and austenitic steels were remelted. Twin electrodes, one

‘Card 1/2
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current-carrying and the other nonenergized, or one consumable (steel) and the
other nonconsumable (tungsten), were used to study the effect of the current on
the size of the drop. Upen a fusing of the flux, discharges occur between the
electrode and the starter; this ig accompanied by a rapid emission of 10-15-mm
drops. Details of visually observable phenomena are given, as well as two
pictures of the arc. Orig. art. hag: 2 figures, '
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{ Irkut sk Province during the past 40 years: the development of its
economy. A concise, annotated bibliography] Irkutskaies oblast!

sa 40 let; rarvitie narodnogo khoziaistva, Kratkii annotirovannyi
ukmsatel! literatury. Irkutsk, 1957. 33 p. (MIRA 11:4)

1, Iriutsk. Oblastnaya biblioteka,
(Bibliography--Irkutek Province--Economic conditions)
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